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Results Synopsis 

EC5,: 12 ppm 95% C.I[.: 7.6 - 19 ppm 
Probit Slope: N/A NOEC: 1.8 ppm 
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A. Classification: Core. 

B. pationale: N/A. 

C ,  Repairability: N/W, 

9 .  GUIDELINE: 

1. The Bight intensity (4.34 KLux)  was greater than 
recommended (2.5 KLux k 15%) . 
2. The maximum Pabeled rate was not reported. 

10. SUBMISSION PURPOSE: 
i 

11, MATERIALS AND METHODS: 

A. Test Organisms 

Guideline Criteria Reported Information 

Spsci es 
Skeletonema c o s t a t m  

S k e l e t o n e m  cos ta  turn 

Nutrien Culture medium described by 
StandarksiormuBa, e. g. 20XAAP Walsh and Alexander, 1980, 

Be Test System 

* 

2 

I 

I 
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C. Test Design 

Guideline Criter ia  

Photoperiod 
Skeletonema: 
14 h light, 10 h dark or 
16 h light, 8 h dark 

Others: Continuous 

pH 
Skeletonema: approx. 8.0 
Others: approx. 7.5 

Reparted Information 

16 h light, 8 h dark 

Initial: 7.1 - 8.1 
Final: 8.1 - 8.8 

12. REPORTED RESULTS : 

. . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . .  . . . . . . . . .  .... . . . :  )I . . .  . . . . . . . . .  . . . . . . .  : . . . . . . . .  ............. ,:.: , : ~ ~ ~ ~ ~ ~ ~ $ ~ & ~ ~ : ~ ~ i ~ ~ ~ i ~ ~ : : ~ ~ ~ ~ ~ ~ : j ~ , .  :,:,, : y: , ,  . . . . . . . . . . . . . . . .  . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . .  ...................................................................................... > .  >.. 

Dose ranqe 
2X or 3X progression 

Doses 
at least 5 

Controls 
negative and/or solvent 

Replicates per dose 
3 or more 

Duration of test 
120 hours 

Daily observations were made? 

Method of Observations 

Maximum Labeled Rate 

. . . . .  . . . . . . .  . . . . . . . . .  . . . . .  . . . . . . . . . . .  . . . . . . . . . . .  . . . . . . . . . . . . . . .  . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  . . .  . . . . . . . . . .  . . 
. .  . . .  

!:'..:::;..:. : ; :Repo:r:ted : ::x:ne;omat $o'n.::. f:: ,;', : !;: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . .  . . . . .  . . -- . . . . . . . . . . . . . . . . .  - 

1.8X 

1.0, 1.8, 3.2, 5.6, 10, 18, 
32, and 56 mg/L 

Negative control 

6 replicates in the control, 3 
replicates per treatment 

120 hours 

Yes 

Electronic particle Coulter 
counter (cell density 
measurement) 

Not repolrted 

Initial and 120 h cell 
densities were measured? 

Control cell count at 120 hr 
>2X initial count? - 

Yes 

Yes - 
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11 control 1 <0.023 1 83.71 - 8.8 
I I I I 

~uideline Criteria 

Initial chemical 
concentrations measured? 
(Optional) 

Raw data included? 

a Calculated using the inoculum (Day 0) particle density 
determined by Coulter counter = 1.308 cells/particle. 

Reported Infamation 

Yes, chemical concentrations 
were measured at test 
initiation and termination 
using HPLC. Mean measured 
concentrations ranged from 94 
to 106% of nominal. 

Yes 

Compared to the control. Negative sign indicates stimulation. 

" significantly reduced when compared to the control (p<0.05). 

Statistical Results for Area Under the Growth Curve: 
Statistical Method: Linear regression analysis for EC,, and 
Dunnett's test for NOEC using nominal concentrations 

EC,,: 12 mg/L 95% C.1.: 7.6 - 19 mg/L 
Probit Slope: N/A NOEC: 1.8 mg/L 
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13. VERIFICATION OF STATISTICAL RESULTS: 

Statistical Method: Moving average method for EC,, and 
Dunnett's test for NOEC using mean measured concentrations. 
Statistical analysis performed on reduction in cell density. 

EC,,: 14 .'O ppm 95% C.I.: 12.5 - 15.7 ppm 
Probit Slope: N/A NOEC: 1.8 ppm 

14. REVIEWERWS COMMENTS: This study is scientifically sound and 
fulfills the guideline requirements for an algal toxicity 
test. Based on nominal concentrations, the 120-hour EC,, and 
NOEC for S. costaturn exposed to Glyphosate acid were 12 and 
1.8 ppm, respectively. This study can be categorized as 
Core. 



K a r l  B u l l o c k  G l y p h o s a t e  A c i d  Skeletonema 10-22-98 ........................................................................ 
CONC . NUMBER NUMBER PERCENT BINOMIAL 

EXPOSED DEAD DEAD PROB . (PERCENT) 
59 100 98 98 0 
32 100 98 98 0 
19 100 94 94 0 
9.8 100 0 0 0 
5.6 100 4 4 0 
3 100 5 5 0 
1.8 100 6 6 0 
.99 100 2 2 0 

BECAUSE THE NUMBER OF ORGANISMS USED WAS SO LARGE, THE 95 PERCENT 
CONFIDENCE INTERVALS CALCULATED FROM THE BINOMIAL PROBABILITY ARE 
UNRELIABLE. USE THE INTERVALS CALCULATED BY THE OTHER TESTS.  

AN APPROXIMATE LC50 FOR T H I S  S E T  OF DATA I S  14.40328 

RESULTS CALCULATED USING THE MOVING AVERAGE METHOD 
SPAN G LC50 95 PERCENT CONFIDENCE L I M I T S  
5 1.9200283-02 13.99959 12.46901 15.70574 

RESULTS CALCULATED USING THE PROBIT METHOD 
ITERATIONS G H GOODNESS OF F I T  PROBABILITY 

7 1.149766 50.50513 0 
A PROBABILITY OF 0 MEANS THAT I T  I S  LESS THAN 0.001. 

SINCE THE PROBABILITY I S  LESS THAN 0.05, RESULTS CALCULATED 
USING THE PROBIT METHOD PROBABLY SHOULD NOT BE USED. 

SLOPE = 3.135606 
95 PERCENT CONFIDENCE L I M I T S  =-.226614 AND 6.497826 

LC50 = 12.32908 
95 PERCENT CONFIDENCE L I M I T S  = 0 AND + I N F I N I T Y  

LC10 = 4.851828 
95 PERCENT CONFIDENCE L I M I T S  = 0 AND 11.4582 ......................................................................... 
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Glyphosate Acid: Tox ic i t y  t o  Skeletonema 1 

14:27 Thursday, October 22, 1998 

OBS CONC LOG-CONC Y1 Y2 Y3 Y4 Y5 Y6 

Glyphosate Acid: Tox ic i t y  t o  Skeletonema 2 
MODEL: COUNT = CO * PROBNORM ((LOG EC50 - LOG-CONC) / SIGMA) 

WE I GHTED REGRESSION 
14:27 Thursday, October 22, 1998 

Non-Linear Least Squares I t e r a t i v e  Phase 
Dependent Variable COUNT Method: Gauss-Newton 

I t e r  LOG EC50 SIGMA CO Weiahted SS 

.-- 

38 I i 030044 0.303296 66i596282 137.357148 
39 1.214734 0.129020 61.031997 6328.673820 

Gtyphosate Acid: Tox ic i t y  t o  Skeletonema 3 
MODEL: COUNT = CO * PROBNORM ((LOG EC50 - LOG-CONC) / SIGMA) 

WEIGHTED REGRESSION 
14:27 Thursday, October 22, 1998 

Non-Linear Least Squares I t e r a t i v e  Phase 
Dependent Variable COUNT Method: Gauss-Newton 

: 44320640. out 
I t e r  

40 
41 
42 
43 
44 
45 
46 
47 
48 

: Paae 2 
LOG k 5 0  
1 .030044 
1.214734 
1 .030044 
1.214734 

S I GMA 
0.303296 
0.129020 
0.303296 
0.129020 
0.303296 
0.129020 
0.303296 
0.129020 
0.303296 
0.129020 
0.303296 
0.129020 
0.303296 
0.129020 
0.303296 
0.129020 
0.303296 
0.129020 
0.303296 
0.129020 
0.303296 
0.129020 
0.303296 
0.129020 
0.303296 
0.129020 
0.303296 
0.129020 
0.303296 
0.129020 
0.303296 
0.129020 
0.303296 
0.129020 
0.303296 
0.129020 
0.303296 
0.129020 
0.303296 
0.129020 

Weighted SS 
137.357148 

6328.673819 
137.357148 

6328.673819 
137.357148 

6328.673819 
137.357148 

6328.673819 
137.357148 

6328.673819 
137.357148 

6328.67381 9 
137.3571 48 

6328.673819 
137.357148 

6328.673819 
137.357148 

6328.673819 
137.357148 

6328.673819 
137.357148 

6328.673819 
137.357148 

6328.673819 
137.357148 

6328.673819 
137.3571 48 

6328.673819 
137.357148 

6328.673819 
137.357148 

6328.673819 
137.357148 

6328.673819 
137.357148 

6328.673819 

I Glyphosate Acid: Tox ic i t y  t o  Skeletonema 4 
MODEL: COUNT = €0 * PROBNORM ((LOG EC50 - LOG-CONC) / SIGMA) 

WEIGHTED REGRESSION 
14:27 Thursday, October 22, 1998 

I t e r  
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

Non-Li near 
Dependent Vari  

LOG EC50 
1 .030044 

Least Squal 
able COUNT 

S I GMA 
0.303296 
0.129020 
0.303296 
0.129020 
0.303296 
0.129020 
0.303296 
0.129020 
0.303296 
0.129020 
0.303296 
0.129020 
0.303296 
0.129020 
0.303296 
0.129020 
0.303296 
0.129020 
0.303296 
0.129020 

-es I t e r a t i v e  Phase 
Method: Gauss-Newton 

Weighted SS 
137.357148 

6328.673819 
137.3571 48 

6328.673819 
137.3571 48 

6328.673819 
137.357148 

6328.673819 
137.357148 

6328.673819 
137.357148 

6328.673819 
137.357148 

6328.673819 
137.357148 

6328.673819 
137.357148 

6328.673819 
137.357148 

6328.673819 
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100 1 ,030044 0.303296 66.596282 137.3571 48 

WARNING: PROC NLIN f a i l e d  t o  converge. 

Non-Linear Least Squares Sumnary S ta t i s t i c s  Dependent Variable COUNT 

Source DF Weighted SS Weighted MS 

Regression 3 1385.278871 3 461.7596238 
Residual 27 137.3571484 5.0873018 
Uncorrected Total 30 1522.6360197 

(Corrected Total ) 29 1390.4308566 

WARNING: PROC NLIN f a i l e d  t o  converge. 

I Parameter Estimate Asymptotic Asymptotic 95 % 
Std. Error  Conf~dence In te rva l  

I Lower 
I nr: ~ c 5 0  I - O ~ O O L L T ~  o I. n ~ n n ~ ~ z 7 7  

Up er  - - - - - - - . - - - - - . . - . . . . . - 1.030044572 
s I GMA 0.30329613 6 0.303296133 0.303296133 
CO 66.596281 75 0 66.596281752 66.596281752 

Glyphosate Acid: Toxic i ty  t o  Skeletonema 5 
MODEL: COUNT = CO * PROBNORM ((LOG-EC50 - LOG-CONC) / SIGMA) 

WEIGHTED REGRESSION 
14:27 Thursday, October 22, 1998 

Asymptotic Correlat ion Matr ix 

Corr LOG-EC50 S I GMA CO 

LOG-EC50 1 - 0.677885 1 77 -0.558690287 
SIGMA -0.677885177 1 0.3800307645 
CO -0.558690287 0: 3800307645 I 

Glyphosate Acid: Toxic i ty  t o  Skeletonerna 6 
MODEL: COUNT = CO * PROBNORM ((LOG EC50 - LOG CONC) / SIGMA) 

SUMMARY OF NONL I NEAR-REGRESSION- 
14:27 Thursday, October 22, 1998 

OBS CONC LOG-EC50 SIGMA CO RESID-SS EC5O 

1 0 1.03004 0.30330 65.5963 137.357 10.7163 
Glyphosate Acid: Toxic i ty  t o  Skeletonema 7 

MODEL: COUNT = CO * PROBNORM ((LOG-EC5O - LOG CONC) / SIGMA) 
14:27 Th'iirsday, October 22, 1998 

P lo t  of COUNT*LOG CONC. Symbol used I s  lo1 .  
P lo t  o f  PRED*LOG-TONC. Symbol used i s  I. I .  

File:44320640.out Page 4 

40 

.I .365 -0.365 0.635 1.635 2.635 

LOG-CONC 

NOTE: 98 obs had missing values. 55 obs hidden. 
Glyphosate Acid: Toxic i ty  t o  Sketetonema 8 

COMPARISON OF MEANS FOR NOEL DETERMINATION 
TEST I F  TREATMENT IS LESS THAN CONTROL 

14:27 Thursday, October 22, 1998 

General Linear Models Procedure 
Class Level Information 

Class Levels Values 

DOSE 9 0 3 19 32 59 1.8 5.6 9.8 0.99 

Number o f  observations i n  data set = 54 

I NOTE: Due t o  missing values, only 30 observations can be used i n  t h i s  
analysis. 

Glyphosate Acid: Tox ic i t y  t o  Skeletonema 9 
COMPARISON OF MEANS FOR NOEL DETERMINATION 

TEST I F  TREATMENT I S  LESS THAN CONTROL 
14:27 Thursday, October 22, 1998 

I General Linear Models Procedure 

Dependent Variable: RESPONSE 
Sum of  Mean 

Source DF Squares Square FValue P r > F  

/corrected Total 29 24304.49779 

I R-Square C.V. Root MSE RESPONSE Mean 

45.08733 
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Source D F Type I SS Mean Square F Value Pr > F 

DOSE 8 24098.86005 3012.35751 307.63 0.0001 

Source DF Type I I 1  SS Mean Square F Value Pr > F 

DOSE 8 24098.86005 3012.35751 307.63 0.0001 

Glyphosate Acid: Tox ic i t y  t o  Skeletonema 
COMPARISON OF MEANS FOR NOEL DETERMINATION 

TEST I F  TREATMENT IS LESS THAN CONTROL 
14:27 Thursday, October 22, 1998 

General Linear Models Procedure 

Level o f  - - - - - - - - - - -  RESPONSE---------- 
DOSE N Mean SD 

32 
59 
1.8 
5.6 
9.8 
0.99 

Glyph 
COMPAR 

TEST 

3.25171749 
4.22532050 
0.85082313 
0.28053520 
0.04582576 
2.78388218 
3.90042733 
0.94516313 
5.81979381 

:o Skeletonema 
. DETERMINATION 
THAN CONTROL 
14:27 Thursday, October 

General Linear Models Procedure 

Dunnett's One-tai led T tes ts  f o r  variable: RESPONSE 

NOTE: This tes ts  contro ls  the type I experimentwise e r ro r  f o r  
comparisons of a l l  treatments against a control .  

Alpha= 0.05 Confidence= 0.95 df= 21 HSE= 9.792273 
C r i t i c a l  Value o f  Dunnett1s T= 2.625 

Comparisons s ign i f i can t  a t  the 0.05 Level are ind icated by '***'. 
Simultaneous Simultaneous 

Lower Dif ference Upper 
DOSE Confjdence Between Confidence 

Comparison L im i t  Means L i m i t  


